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Total Ship Representation

Total Ship Object Model
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Trade space must be expanded to include trades
within and across total ship systems



DoD Weapons Systems Representation for
Battle Force Integration

DoD Weapons System Object Model

Vehicles Payloads
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Trade space must be expanded to include trades
within and across all systems




What i1sLEAPS?

« LEAPSIs (pick your buzzword):
— Smart Product Model
— Common Integrated Data Environment
« Component of Integrated Digital Environment
— Integrated M& S Environment
— Product Knowledge Management System

— Information Facilitation System (with appropriate
tools)

 LEAPS does not model, smulate, analyze, perform -
people and processes do, which LEAPS facilitates



L EAPS Approach

e We're using the right approach for moving
product information among applications

— have been for 5 years

« Nooneelseisdoing it
— across disparate applications
— across multiple systems (Cross-PEO)

o And it implements the information underpinnings
and selected applications of this:



Weapons System Virtual Life Cycle
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Distributed Product Descriptions and
Data Interchange Formats
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Metrics Example

o Data Preparation (Extraction and Transformation)
— IRENE (Ship Infrared Signature Prediction)
* Pre-LEAPS: 13.5 work-days
 LEAPS. 0.5 work-days

e Design Review
— Pre-LEAPS vs. LEAPS

 each entity knows everything about itself, and can be queried,
e.g., performance, cost, requirement, relationship to any other
entity, volume, weight, SWBS group, etc.



Underlying LEAPS Premises

Navy Acquisition Programs require a common approach for
accessi ng/exchanging data/information (Cross-DA SN/Cross-PEQO)

— PEQOs are in the business of weapons systems development - not information
repository systems devel opment

Y ou can’'t model what you don’t know (Product Knowledge issue)

Modeling & Simulation really can produce the advertised benefits
(SBA issue)

Modeling and Simulation methods are not used as effectively as
they could/should be in acquisition programs (Timeliness/ Trust
ISsue) 10



Timeliness|ssue

|t takestoo long to:

— Find the right information

— Extract the information needed for a specific application domain

— Understand the extracted information

— Transform the extracted information to the form required for
M& S software

— Transmit the information in aform usable by the person who
needs it

»1.e., non-productive data manipulation

11



L EAPS Top-L evel Requirement

e Enable

— Timely and trusted evaluation of adesign alternative for:
e product quality
e Integration with other products

» Significantly expands trade space of design alternatives

»>“Timely” requires fast information extraction/transformation:

»fast extraction/deposit of domain-specific information
from/to arepository

»tools for fast input preparation for M& S software
»“Trusted” includes complete understanding of the product

12



Benefits

Benefits Beneficiaries
Cost-effective Systems 2> e Warfighter
Reduced Risk/Flexibility = < Program Manager
Technology Requirements = ¢ R&D Organizations
Responsiveness to Customer = « Suppliers & Customers

13



3-Part SBA-Based Solution

Y« Common System Representation and Data Framework
(IDE)

YcIntegrated M& S Architecture

v¢ Generic Product Modeling Approach

14



e 2-D View
e 3rd Dimension IS;

» relationships
— geometric
— physical
— functional

» domain views, via
data aggregation

> rich source of
context-based
knowledge

Example: Ship HM & E Object M odel/
Common Representation and Data Framework
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Envisoned Acquisition

M & S-Based | DE Architecture

Design Interface

L EAPS Product M odel

Design Tools for :
Weapons and » Generic Class Structure
Weapon Systems . Object Models/Schemas

— Vehicles
— Payloads
— Systems

e Product Model Data

Design Evaluation
Tools

Engineering Models

Effectiveness Sims.

HLA Federations

Process Models

Visualization

Spreadsheets, etc.

=1 v
External Present’'n
Libraries Manager

“The infrastructure for access to digital product data from the design and M&S community”
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L EAPS Inter oper ability Concept

Example Analysis
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Leading Edge Architecture for Prototyping Systems (LEAPS
NAVBEA Siesinseis —e

T CARDEROCK

Surface Warfarg Centor Division

He Edb Yew Bbavigation Sctons Took Debug Wweh  window  Help

Sle| sl5le| S wl ’i*l@-I@-ir*iIl E|s|s|s[e el B €Ly

Eak |"a[|| 1.t
shaft_10231_wew-1 _1_-_] 3 R o
rudcker_ 10735 Wisw-1
ruddar_ 10736 Yiaw-1
propuscr_10737_Yew-1
propulsor_10738_Yiew-1
stub=_ 107359 MWiaw- 1
STUCE_107A0 YEw-1

Shel_1

Shal_2

shel 3

S

Shal &
= deckBuba R nComponEntE i
| comparbmen i1
™ roneviews-1
s Systems- 1

AlzlarySystem-1
& seawabterSystem-1
If:- freshinatersyatem-1
v fueklubricantsHandingStorageSystem-
& cimateConbroSystem-1
- arcondmonngzyveem-1
g wertlatorSystem-1
E-g oompartmentHestingSy=tem-1
rLcderstack 10154 _vizw-1
duict_10155_iew-1
fam_1015E ‘iew-1
fan_10157_vew-1
wheal_10158_Wiew-1
cail_1015% iaw-1
Cod_ 10160 Wew-1
ficer_10151 View-1
reheater_ 10182 View-1
el 10163 _view-1
ra0_L01e4 View-1
ra0_ 10185 Wiew-1
ducr_10130_vew-1
cod_ 10191 Visw-1
wheal 10192 Yiaw-1
fiter_10133_vew-1

rel 115 Vi1 | Ajll
b

w005

H-E-&

-

mn
LR N N N N

o

=

~
—I

19



AmEA Leading Edge Architecture for Prototyping Systems (LEAPS)
| chgERooK y 4

Surface Warfarg Centor Division

e
e Generic Product
Modeling Architecture @ e
(Stuués%s (Catal?)g)s

Property Groups

Prope

Concept —Scenario y T 4

Attributes
Attributes
Properties Property Groups Properties Property Groups
(Property) (PropertyGroup) (Property) PropertyGroup
Concept Structure ( Environment ,
(Structure) (Environment)
( Components , ( Systems , Forces Effectiveness
(Component) (System) (Force) (Moe)




Leading Edge Architecture for Prototyping Systems (LEAPS)
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Current Participants

e Government
— NSWC/Carderock
— NSWC/Dahlgren
— SPAWAR/SSC-SD

e |Industry
— Shipbuilder
— Systems Integrator
— Boeing
— APL/JHU

— Engineering Animation, Inc.

(EAI)

22



Current LEAPS Program

LHA(R) Analysis of Alternatives (AoA)
Integrated Topside Design Capability (LHA Modernization)
N42 Cargo Handling System
Carderock Infrastructure Activities
— Trangdlators for Early Stage Design Evaluation Software
— LEAPS API Test Suitefor V&V
— Object Model Geometry Viewer
— Components Library
Other - TBD
— Joint Service Chemical-Biological Defense Program
— NAV SEA Integrated Power System Team

23



NAVSEA

~ CARDEROCK

Surface Warfarg Center Division

Leading Edge Architecture for Prototyping Systems (LEAPS)
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AmEA Leading Edge Architecture for Prototyping Systems (LEAPS)
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